Early and late neurodevelopmental disturbances in schizophrenia and their functional consequences.
The evidence from structural imaging studies supports the notion that schizophrenia arises from an early abnormality in brain development. In this paper we review the timing of structural changes in schizophrenia and argue that schizophrenia is a neuro-developmental disorder with limited progressive brain changes occurring during the evolution and early phase of psychosis. The available cross-sectional and longitudinal studies are reviewed, along with data from our own research. The current literature, including our own data, suggests that structural brain changes are apparent premorbidly, consistent with a neurodevelopmental lesion. These are prominent in frontal and cingulate regions, and appear related to premorbid neuropsychological deficits in executive function. However, there appear to be additional brain changes over the transition to illness and beyond. We propose first, that an early neurodevelopmental insult interacts with either normal or abnormal postpubertal brain maturation to produce further (late neurodevelopmental) brain structural and functional changes; and second, that the effect of such neurodevelopmental lesions will have different consequences for functions that normally develop early in life, such as memory, compared with functions developing later, such as executive functions. A model is presented suggesting that the structural and functional abnormalities in schizophrenia can be understood as a consequence of the neurodevelopmental stage at which brain changes occur.